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manner. This restriction of transpiration is one of the most
important functions of the epidermis. Another function is the
prevention of the entrance of disease-producing organisms into
the ulterior of the leaf. The epidermis also protects the soft inte-
rior from mechanical injury.

In the epidermis of the leaf
are numerous small openings,
the stomata. These are shown
in ?ig. 19, as seen in the sur-
face of the epidermis. The
small oval openings are the
stomata; the large, irregularly
shaped cells are ordinary epi-
dermal cells. A cross section
of a stoma is shown in Fig. 18,
in the lower epidermis.

Each stoma is surrounded
by two kidney-shaped cells
called guard cells. Under cer-
tain conditions these guard
cells move in such a way as to
open or close the stomata. The
stomata allow for the exchange
of oxygen and carbon dioxide
between the cells in the interior
of the leaf and the external atmosphere, and also permit the pas-
sage of water vapor from the interior of the leaf to the outside air.

Distribution of stomata. Stomata are usually found only in the
lower epidermis, or much more abundantly in the lower than in
the upper epidermis. This would seem to be explained in part by
the fact that stomata in the lower surface are less likely to be closed
by rain or by dust than are those in the upper epidermis. In leaves
which float on the surface of the water stomata occur only in the
upper epidermis. Submerged plants have no stomata.

Chlorenchyma. The parts of the leaf that lie within the epi-
dermis and between the veins are especially suited to carrying on
photosynthesis. The cells in this part of the leaf contain chloro-
plasts, and are known as chlorenchyma cells (Fig. 18).

FIG. 19. Surface view of epidermis of
a dicotyledonous leaf
The oval openings are the stomata.
Each is surrounded by two kidney-
shaped guard cells containing chloro-
plasts. The large irregular cells are
ordinary epidermal cells. An epider-
mal hair is shown at the left. (X 160)